J Indian Bot Soc 68 (1989)

Embryological Studies in a Few Taxa of Asclepiadaceae
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Embryology of Asclepias syriuca | inn.,
investigated. Anther wall development w
fibrous endothecium, 2-3 middle layers and
but biseriate in 7. pallida and w
mother cells underwent successive divisions
Pollen was 3-celled at shedding.

Ovary was bicarpellary,

I mbryo sac development was of the Polygonum type.

Sareosten i branonianum W. & A
as of the dicotyledonous type and at m
a4 secretory tape tum.
as dual in origin. Fibrous endothecium was absent
and produce linear tetrads. Cytokinesis w

Translaior development was investigated.
secretions of stigmatic cells and retinaculum appeared from the 1

apocarpous and bilocular with numerous anatropous,
ovules on marginal placentation. Hypodermal archesporium gener

Rarely double embryo sacs were seen in 9. brunonianum

soand Telosina pallida Craiby. was
aturity consisted of epide rmis,
Tapetum was uniseriate and uninucleate
in . Pollen
as by cell plate formation,
Corpusculum arose from the
ateral extensions of the corpusculum.

syriaca,

unitegmic and tenuinucellate
ally single celled and rarely 2-3 celled.
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Asclepiadaceae is onc”of the economically impor-
tant families of the dicotyledons. Embryologically,
it is the only family (except Mimosaceae) in
Dicotyledonae, where the pollen grains occur in
packets, In the present investigation, embryology
of a few members of the subfamily Cynanchoi-
deae, Asclepias syricea Linn,, Sarcostemma bruno-
wianum Wo & A and Tlosma pallida Craib.
heen studied.

has

MATERIALS & METHODS 7., 01id0 and S. bru-
v were collected by the author at Simhachalam
and Kotappakonda hills of Andhra Pradesh respectively.
bovgrraca was collected from the Indian Botanic Gar-
dens, Howrah. All the materials were fixed in formalin-
acetc acid-alcohol. Customary methods of dehydration,
infiltration and embedding were followed. The sections

were cut at 5-134m thick and stained in Delafields
hacematoxylin.

OBSERVATIONS Microsporangium, mic-
rosporogenesis and the male gameto-
phyte The anther is bilocular in the plants, a
characteristic feature of the subfamily Cynan-

Narvcostenoma brunonianum Telosim ¢ pallida

choideae. The hypodermal archesporium consists
of a plate of 6-8 cells and each row is 10-12 cells
deep (Fig. 1A). The archesporial cells divide
periclinally forming an outer primary parietal
and an inner primary sporogenous layers. The
former undergoes one more periclinial division
giving rise to two layers of cells (Fig. 1B) of
which the inner directly develops into the tape-
tum (Fig. 1C) and the outer, after a few pericli-
nal divisions, give rise to 2-3 wall layers
(Figs. 1D, 2A). Except in A. syricca, the sube-
pidermal layer of others develop fibrous thicke-
nings and forms the fibrous endothecium (Kig.
1E). In 7' pallida the fibrous thickenings extend
to the adjacent cells resulting in a multilayered
structure (Fig. 1E). The tapetum is of the secre-
tory type. It is uniseriate in S. hrunonianum
(Fig. 2A) and biseriate in 7'. pallide (Fig. 1D).
A part of the tapetum is also differentiated from
the connective tissue and hence the tapetum is
dual in origin (Figs. 1D, 2A). The primary sporo-
gerous  cells  directly function as the pollen
mother cells (Figs. 1C, D, 2A). They become
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T s of anther showing archesporium. B. T s. of anther showing primary

yers. C. Ts. of anther showing primary sporogenous cells, tapetum and
wall layers. Note the tapetum from the conn:ctiv.c side. D. Ts. of anther showing pollen mother cells,
biseriate tapetum and wall layers. Note the biseriate tapetum from the connective side. F. Ts. of anther
showing fibrous endothecium and pollinium. Note the multiple fibrous endothecium from the connective.
F. 2-nucleate pollen grain G Ts. of ovary. H. Nucellus showing megaspore mother cell. 1. 2-nucleate embryo

Sac,

Fig 1. A -1. Telosma pallida A,
sporogenous layer and parietal la
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Fig 2. A-Q A, B, D-F, I, K, M, O, Q: Sarcostemma brunonianum. C, G, H, J, L, N, P : Asclepias syriaca.
A Ts. part of anther lobe showing pollen mother cells, tapetum and wall layers. B. & C. Ts. of ovaries.
D. Squamella enlarged. E, & F. Pollinium in Ts. & Ls. of anthers respectively. G. & H. 2 & 3 nucleate
pollen grains respectively. 1. Ovule showing 2 archesporial cells. J. Ovule showing megaspore mother cell.
K & L. Mature embryo sacs. M. Twin embryo sacs. N & O. Integument at mature embryo sac stage. P & Q.

Ovary wall at mature embryo sac stage.
sq squamella.
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elongated and develop vacuoles in  them, The
meiotic divisions proceed in a successive fashion
and they are synchronous in all the sporocytes of
a locule. Cytokinesis is by cell plate formation.
The pollen tetrads are linear initially, but dur-
ing the formation of the pollinium, their shape is
altered due to the mutual pressure (Figs. 1E, 2E,

).

The nucleus of the uninucleate pollen grain divides
mitotically and gives rise to a large vegetative
and a small generative nuclei  (Figs. 1F, 2G).
The latter undergoes one more mitotic division to

produce two male cells (Fig. 2H). Thus the
pollen grains are liberated in a 3-celled condi-
tion.

The translator development in the plants is exac-
tly similar to O cseulontun and
(Maheswari Devi & Lakshminarayana. 1977,
1978). The corpusculum is formed from the
secretions of the cells of stigmatic ridge and the
retinaculum is formed exclusively from the lateral
extensions of the corpusculum.,

C'adseendens

Megasporangium. megasporogenesis
and the female gametophyte The ovary
is superior, and consists of two distinct carpels,
two styles and a common five-lobed stigma. The
ovules are numerousiand developed on marginal
placenta (Fiz«, 1G, 2B, ). In S. brunonianwm,
squamellae consist of central core of cells sur-
rounded by a peripheral laver of glandular cells
(Fig. 2D). The ovule is anatropous, unitegmic
and tenuinucellate. Generally, the archesporium
consists of a single hypodermal cell which direc-
tly functions as the megaspore mother cell.
Occasionally in S.brunonianum, 2-3 archesporial
cells are differentiated (Fig. 21). But one of them
develops further into the megaspore mother cell
(Figs. TH, 2J). A lincar tetrad of megaspores is
formed consequent upon the usunal meiotic  djvj-
sions in the megaspore mother cell. The chalazal
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megaspore of the tetrad develops into an 8-nuc-,
leate embryo sac of the Polygonum type (Figs. 11,
2K, L). 'I‘l;c embryo sac is more or less cylindri.
cal in N. brunonianum (Fig. 2K) while it is elon.’
gated and broader in the micropylar end and
slightly curved and narrower in the chalazal end’
in 4. syriaca (Fig. 2L). The egg apparatus con.
sists of an egg and two pear-shaped synergids,
The synergids are hooked in 1. syriaca (Fig.2L),
The two polars meet at the middle of the embryo
sac and fuse before fertilisation. The antipodals
are three in number and are uninucleate. Rarely
double embryo sacs are observed in S. hrunoniu-
wum (Fig. 2M). They show different develop-
mental stages and are probably developed by the
further functioning of more than one arches-
porial cell.

Integument and Ovary wall The integu-
mentary primordium arises after the differentia-
tion of the archesporium in the ovule. The single
integument grows very rapidly, becomes 5-6
layered (Fig. 2N,0) and covers the nuccllus
completely at the mature embryo sac stage,

The ovary wall at the mature embryo sac stage
consists of 10-12 layers of cells in
(Fig. 2P) and 12-15 layers in S. brunonianum
(Fig. 2Q). The cells are parenchymatous and
uninucleate,

A. syriacn

DISCUSSION 1In the present study fibrous
endothecium is present in 7' pallida and S. bru-
nonianum and absent in .. syriaca.
absence of fibrous endothecium is reported in
Calolropis  gigantea  and Oxystelma  esculontum
Devi, 1964; Maheswari Devi &
Lakshminarayana, 1977), The tapetum is of the
secretory type and is uniseriate in N. brunoniannm
and .. syriaca but biseriate in 7' pallide. The
tapetal cells are uninucleate. But Maheswari
Devi (1964) reported multis-riate tapetum  with
uninucleate cells in  'ynanchum callialata, Per-
gularia dacmia and Tylophora asthmatica. Mulay

Similarly

(Mahegwari
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ol al (1965) reported uniseriate tapetum
multinucleate cells jn Tylophora cordifolia, Penta-
lropis spiralis and Leptadenia reticulata. Mahes-
wari Devi & Lakshminarayana (1977) reported
multiseriate tapetum with multinucleate cells in

O. eseulentum, In the present study the tapetum
is found to be dual in origin,

Asclepiadaceae, Although
stated that in Cryptostegia

with

not reported in
Rao & Rao (1954)

grandiflora  <all  the
cells of the connective situated in  the concavity

of the sporogenous mass function as the tapetum,
so that it is multiseriate at this region’ -they
could not recognise it as the connective tapetum,

The translator mechanism is peculiar’ among the
subfamily Cynanchoideac of the family Ascle-
piadaceae. Tts presence distinguishes the Cynan-
choideae from the Periplocoideac. About the
formation of translator, different views have been

expressed  (Waoodson, 1941: Rao & Rao, 1954,
Biswas. 1957; Maheswari Devi. 1964). 1 found
that the corpusculum is formed from the secre-

tions of the stiematic ridge and the retinaculum
is formed exclusively from the lateral processes
of the corpusculum. In this respect it is similar
o O csculcwium and €' idseendens { Maheswari
Devi & Lakshmineravana, 1977, 19780,

According to Dop (1903) in Aselepias the ovule is
without integument. But _{. syriaca shows a well
developed integument (present study). Frye (1902)
and  Guignard (1917a,b) reported a rudimen-
tary nucellus in  _lsclepias.  This study on
I syrinca has revealed a well developed nucellar
cpidermis around the megaspore mother cell,
Such a well developed nucellar epidermis  was
reported by Maheswari Devi (19¢4) and Mulay
o ul (1965).

Presence of scale-like, glandular and non-vascu-
lar squamellae, similar in appearance to those of
Apocynaceae is seen. But they arise from the tha-
lamus in positions alternating with the sepal
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lobes and not from the calvx as

in the Apocy-
naceac,

Occasionally 2-3 archesporial cells and presence
of double embryo sacs are observed in S hru-
NONLANM As in Calotropix ]u'm‘,v‘)‘/l (Sabet, 1931).
However, in Ceropeyin juncea
1964), Asclo pias 1902) and Araujia
(Guignard, 1917 bh) 2 archesporial cells have
been reported in an ovule, but only one of them
devclops further into the megaspore mother cell,

{(Maheswari Devi,
(Frye

In most of the cases. including the present study
the embryo sac development is of the Polygonum
type. But Chauveaud (1892) and Seefeldner
(1912) reported Lilium and  Scilla types of
cmbryo sac development in  Vineetoxicum  and
Cynanchum vineetoricum, respectively. The occur-
rence of three uninucleate antipodals is a common
feature in this family. However, in Asclepias,
Irye (1902) reported occasional occurrence of
more than three antipodals. In Caralluma (Rao &
Rao, 1954), Ceropegia juncea, Cynanchum  callia-
luta. (Maheswari Devi, 1964), the antipodals
simulate the egg apparatus.
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